An in vitro kinetic assay of ATPase by phosphorus-31 NMR.
The ATPase activity of RecA protein was examined by monitoring the changes of NMR phosphorus signals of ATP, ADP and inorganic phosphate. The areas of phosphorus-31 NMR peaks from inorganic phosphate and ADP, which increased with time, and the signals from ATP, which decreased with time, were fitted by a linear least square method to obtain the initial rate constants. The rate constants were examined for dependence on RecA protein concentration, temperature and pH. This assay system is useful for testing extrinsic physico-chemical effects on ATPase activity; because only essential components are present in a confined system, and the rate constants can be measured with a single step.